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Study on the Start-up of an Innovative Polyethylene Carrier Biotrickling Filter
Treating Waste Gas Containing Hydrogen Sulphide

WU Yong-gang', REN Hong-qiang', DING Lrli" 2, WU Jichun®

(1. State Key Laboratory of Pollution Control and Resource Reuse, School of Environment, Nanjing University, Nanjing 210093,
China; 2. Department of Earth Sciences, Nanjing University, Nanjing 210093, China)

Abstract: Start-up of an innovative biotrickling bed packed with high density polyethylene carrier was studied. Two biofilm formation
methods, continuous liquid stream ( CLS) and gasliquid phase joint (GLJ) biofilm formation, were studied for a quick start-up of
biotrickling bed reactor treating gaseous hydrogen sulfide. Results show that the start-up time of the former is shorter, i. e. about 7 d
at temperature 20~ 28 'C. More steady performance was found in the reactor with CLS biofilm formation when sudden changes of
GRT and inlet sulfide mm-enlmlmn happened. The removal efficiency of the former kept above 95% when inlet hydrogen sulphide
concentration below 343 mg/ m®. Furthermore, the removal efficiency of S*~ from the liquid used as the monitoring parameter of
biofilm formation is suggested. After start-up period accomplished, no notable influence observed on removal efficiency when reducing
supply of carbon source in trickling liquid through two different methods. The results show that the elimination of hydrogen sulphide
in waste gas mainly attributed to autotrophic bacteria.
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Fig. 1 Schematics of pilot-scale biotrickling bed treating

gaseous hydrogen sulphide
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Table 1 Opm'al ional paramelers :]ln'ing the start- up of the reactors

3 GRT MBI WOl A R
i Bt /s fmgem ™  / Leh™' Jkgem® /d
A 47 94~ 150 5 7.52~ 12 1~ 6
B 37 207~ 327 5 20.7~32.7 7~13
C 25 309~ 357 5 46.4~ 53.5 14~ 19
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Table 2 Concentrations of carbon source in the

biotrickling liquid/ mg=1.~"

I/ d CLS Sz % GLJ FZI% 2%

1~ 7 400 0
8~ 14 280 0
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Fig. 2 Changes of M LSS, S and S(}42_ concentrations

during domestication of activated sludge
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Fig. 3 Removal efficiency of $% and concentrations of $* of influent

and effluent during biofilm formation
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Fig. 4 Concentration of inlet gaseous hydrogen sulfide and its

removal efficiency of two biotrickling beds
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